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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem that since 
an existing electrolyte membrane for a fuel cell permeates 
methanol and a crossover is generated. 
SOLUTION: This proton conductive material contains metal 
oxide hydrates in which the number of hydration is 1/2 to 5 per 
molecule and an organic material having proton conductivity, 
and is produced by dispersing the metal oxide hydrates into the w 
organic material, and thereby, the methanol shut off property is AJ 
enhanced, and in the case being used in the fuel cell supplying \ iMz&S ^^ 
fuel containing methanol to an anode, drop in cell voltage - "~~ t 

caused by the crossover can be suppressed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The proton conductivity ingredient with which it is the ingredient which this metallic-oxide 
hydrate is distributing to this organic material, and the hydration number per metallic-oxide 1 molecule is 
characterized by or more 1/2 being five or less including a metallic-oxide hydrate and the organic material 
which has proton conductivity. 

[Claim 2] The proton conductivity ingredient according to claim 1 characterized by a metallic-oxide hydrate 
containing at least one element of Sn, Ti, and W. 

[Claim 3] The proton conductivity ingredient according to claim 1 with which a metallic-oxide hydrate is 
characterized by being the content not more than more than 580wt% to the organic material which has 
proton conductivity. 

[Claim 4] The fuel cell characterized by being the proton conductivity ingredient with which an electrolyte 
membrane is shown in claim 1 in the fuel cell with which the basic material is formed from the anode, 
cathode, and electrolyte membrane which are the reaction field to which an electrochemical oxidation 
reduction reaction advances. 

[Claim 5] The production approach of the proton conductivity ingredient characterized by including the 
process at which the hydration number per molecule produces or more 1/2 metallic-oxide hydrate it is 
[ hydrate ] five or less, the process which mixes the produced metallic-oxide hydrate with the organic 
material which has proton conductivity, and the process which forms a metallic-oxide hydrate and the 
mixture of a proton conductivity organic material in the shape of a sheet. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technical field about the generation-of-electrical-energy 
device which takes out energy using electrochemical reaction by making into oxidizing agent gas the gas 
which contains a fuel and oxygen for hydrogen or a hydrocarbon ingredient. 
[0002] 

[Description of the Prior Art] Telephone, a book type personal computer, an audio-visual device, or the 
information terminal equipment for mobile is miniaturized by advance of the latest electronic technique, and 
spread rapid as a portable electronic device is progressing by it. Conventionally, such a portable electronic 
device is a system driven with a rechargeable battery, and has developed into the nickel/Cd cell, the nickel / 
hydrogen cell, and also Li ion cell from the seal lead dc-battery with the appearance of a new style 
rechargeable battery, a miniaturization / lightweight- izing, and a high energy consistency-ized technique. 
Cell active material development for raising an energy density also in which rechargeable battery and 
development of high capacity cell structure are performed, and efforts to realize a power source with the 
more long time in 1 charge are paid. 

[0003] However, as for a rechargeable battery, charging after the power activity of a constant rate is 
indispensable, and since a charging equipment and the comparatively long charging time are needed, many 
problems are left behind to long duration continuation actuation of a portable electronic device. From now 
on, the portable electronic device is going in the increasing amount of information and the direction which 
needs more the power source of a high energy consistency, i.e., the long power source of continuous duty 
time amount, with high power density corresponding to the improvement in the speed, and the need for the 
small generator (micro generator) which does not need charge is increasing. 

[0004] A fuel cell power source can be considered as a thing corresponding to such a request. Since a fuel 
cell transforms into direct electrical energy electrochemically the chemical energy which a fuel has and does 
not need a power unit like the generator using internal combustion engines, such as the usual engine 
generator, the implementability as a small generation-of-electrical-energy device is high. 
[0005] Moreover, a fuel cell becomes unnecessary [ suspending actuation of a portable electronic device 
temporarily for charge which is seen in the case of a rechargeable battery ], in order to continue a generation 
of electrical energy, as long as a fuel is supplied. Hydrogen gas is oxidized with an anode using the 
electrolyte membrane of perfluorocarbon-sulfonic-acid system resin in such a request, and the polymer 
electrolyte fuel cell (PEFC:Polymer Electrolyte Fuel Cell) which returns and generates oxygen with a 
cathode is known as a cell with high output density. 

[0006] Although PEFC is used as hydrogen fuel, the direct handling of hydrogen gas has a problem in a 
safety aspect. Then, using hydrocarbon system fuels, such as alcohol, as a fuel, a refining reaction is made to 
generate hydrogen and the system which supplies the obtained hydrogen to a fiiel cell is considered. 
Although the handling of a fuel is easy and a fuel-supply infrastructure is also practical as compared with 
hydrogen, since, as for a refining reaction, heat 250 degrees C or more is needed in this system, it is 
unsuitable for a portable way. 

[0007] Then, examination of the type which uses liquid alcohol for a fuel and is supplied to a direct fuel cell 
is advanced. This type of fuel cell is called the methanol direct mold fuel cell (DMFCiDirect Methanol Fuel 
Cell). Especially since the refining machine which needs an elevated temperature will become unnecessary 
and the light weight of a system and simple-ization will be attained if the direct utilization of the liquid fuel 
can be carried out, promising ** is carried out as a power source of mobile computing devices. 
[0008] However, the perfluorocarbon-sulfonic-acid system resin which was mentioned above and which is 
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an electrolyte ingredient has the large degree which absorbs a methanol, and, as for the resin which absorbed 
the methanol, a configuration changes with swelling. When perfluorocarbon-sulfonic-acid system resin is 
made into the shape of a film, the cutoff nature to a methanol is low, and the methanol contacted on one side 
will permeate and will penetrate the film to the field on a background. 

[0009] When this ingredient is used as an electrolyte ingredient of DMFC, the methanol supplied to the 
anode which is a fuel electrode is penetrated from an anode on the film to the cathode which is an oxygen 
pole, as a result of permeating and swelling. Since the oxygen and the direct oxidation reaction which were 
supplied to the cathode will arise if the transmitted methanol reaches a cathode, the energy which can be 
taken out according to electrochemical reaction decreases. Consequently, the generation-of-electrical-energy 
electrical potential difference as a cell falls. 

[0010] Therefore, in order to raise the engine performance of DMFC, development of the electrolyte 
ingredient which was excellent in methanol cutoff nature was needed. 

[001 1] By JP,2001-167775,A, the electrolyte membrane which was excellent in making an electrolyte 
membrane into the layer structure and using the low layer of ionic conduction nature as a surface layer at 
methanol cutoff nature is proposed about this technical problem. Moreover, in JP, 10-40936, A, the structure 
which controlled osmosis in the counter electrode of a methanol by laying the oxidation catalyst layer for 
oxidizing a methanol underground into ion exchange membrane is proposed. 

[0012] However, since the produced electrolyte membrane by the technique shown above served as the layer 
structure, the response over membranous thin-shape-izing also had the technical problem that it was difficult 
and fabrication manday increased as compared with the usual homogeneous membrane. 
[0013] Moreover, for example by JP,2001 -93543 ,A, in order to prevent a methanol crossover, the ingredient 
which made the organic material distribute the vitrified amorphous proton conductor containing an OH 
radical is proposed. However, the ingredient shown above needed elevated-temperature heat-treatment of 
500 degrees C or more on the process which produces the ingredient which has the OH radical, and 
ingredient production by the low-temperature process was dramatically difficult. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention is to offer the proton conductivity film whose 
methanol cutoff nature improved as compared with the conventional fluorine system. Moreover, it is in offer 
of the fuel cell which used the proton conductivity film and it producible in a low-temperature process 100 
degrees C or less as an electrolyte ingredient. 
[0015] 

[Means for Solving the Problem] In this invention, in order to attain the above-mentioned technical problem, 
examination was promoted wholeheartedly, and when the electrolyte membrane was formed by making the 
organic material which has proton conductivity add and distribute the metallic-oxide hydrate the hydration 
number of whose is 1/2 to 5 per monad, it came to acquire knowledge that methanol cutoff nature improves 
dramatically. 

[0016] A metallic-oxide hydrate has interlay er water or the water of adsorption, and a certain kind of the 
restraint or the interaction force over them of a metallic-oxide hydrate is dramatically strong. 
[0017] This restraint also affects the proton company water which is the water molecule accompanied in 
case the proton generated with the anode of a fuel cell moves in the inside of the film. That is, if a metallic- 
oxide hydrate exists in an electrolyte membrane in the state of distribution, the water motion which moves in 
the inside of it will be controlled, and the effectiveness of reducing seemingly the water permeability which 
is the index which permeates and penetrates the film is shown. In this case, in order that a proton may carry 
out the hopping of the restrained water molecule and may move a charge, it has the description whose ionic 
conductivity is also an ingredient and equivalent extent conventionally. 

[001 8] Since the water molecule hydrated in the methanol in the electrolyte membrane is restrained with a 
metallic oxide when the ion conductivity organic material which distributed the metallic-oxide hydrate is 
used for an electrolyte ingredient, a fuel cell is assembled and a methanol water solution is supplied to the 
anode which is a fuel electrode, effect arises also in the methanol molecule loosely combined by hydration, 
and the amount of the methanol which penetrates the film to the cathode which is an oxygen pole as the 
result, and reaches it decreases. That is, in order that the amount of methanol crossovers may decrease, the 
eel sag of DMFC can be controlled and the good engine performance is demonstrated. 
[0019] The ingredient which contains Sn, Ti, and at least one or more sorts of W elements as a metallic 
element of a metallic-oxide hydrate is desirable especially from a viewpoint of the restraint of a water 
molecule. Moreover, it is satisfactory even if it is elements including transition-metals elements, such as 
aluminum, Si, Sc, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Ga, germanium, As, Se, Y, Zr, Nb, Mo, Ru, Rh, Pd, 
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Ag, and In, in addition to this. 

[0020] More than 1 wt% of the content to the organic material of a metallic-oxide hydrate in which 
effectiveness shows up actually as methanol permeability is desirable. More than % [ 5wt] effect appears in 
the eel electrical potential difference of the cell which furthermore incorporated the electrolyte, it is still 
more desirable in it being. 

[0021] On the other hand, if a metallic-oxide hydrate is made into high content, a physical hole will produce 
the opening formed by particles in an electrolyte membrane, without the ability finishing burying an organic 
material. If a hole is generated, mechanical strength will fall selectively and it will become the cause of a 
crack (divide). If a crack arises in an electrolyte membrane, a methanol will cross a direct cathode. 
Therefore, as an upper limit of the content to the organic material of a metallic-oxide hydrate, 80wt(s)% is 
desirable. 

[0022] Although there will be especially no definition if it is the ingredient which has thermal resistance, 
acid resistance, and flexibility as an organic material which has ion conductivity, a dope or the ingredient 
combined and fixed chemically is desirable in the sulfonic acid of the polystyrene which carried out 
chemical modification further besides perfluorocarbon sulfonic acid, a polyether ketone, a polyether ether 
ketone, polysulfone, polyether sulphone, or other engineering-plastics ingredients, a phosphoric acid, and 
other proton carriers. 
[0023] 

[Embodiment of the Invention] Although an example explains this invention in more detail below, this 
invention is not limited to these. 

[0024] (Example 1) The production approach of a tungstic oxide hydrate / perfluorocarbon-sulfonic-acid 
electrolyte membrane and an electrolyte membrane / electrode zygote is explained below as an example of 
this invention. 

[0025] It was gradually dropped at 450ml3N HC1 cooled at 5 degrees C, stirring 50ml of 1.0M Na2W03 
water solutions with a magnetic stirrer, and yellow precipitate was obtained. 0.1N HC1 300ml after 
removing a supernatant In addition, it stirred for 10 minutes, and the supernatant was removed, after putting 
in order to make precipitate sediment. 

[0026] Then, it was left for 24 hours, after adding 300ml pure water to precipitate and stirring for 10 
minutes. The supernatant of the solution which powder sedimented and changed into the separation 
condition thoroughly was thrown away, and the pure water of tales doses was newly added. The same 
washing actuation was repeated 6 times and the impurity ion originating in an unreacted raw material was 
removed. The tungstic oxide hydrate was obtained by filtering after that. As for the precipitate produced by 
this approach, it was checked from X diffraction measurement, and thermo gravity and differential thermal 
analysis that it is tungstic oxide 2 hydrate. 

[0027] It is a tungstic oxide hydrate to Nation to a 5wt(s)% Nafion 1 1 7 alcoholic water solution (water, 
isopropanol, and normal propanol are the product made from mixed solvent:Fluka Chemika of 20:40:40 at a 
weight ratio) 4.5wt(s)% It added and the electrolytic solution was produced. It stirred heating an electrolytic 
solution at 40 degrees C, and the condition as it is was maintained for 120 minutes. On slide glass, with the 
applicator, the electrolytic solution after stirring was cast so that the thickness after desiccation might be set 
to 30 micrometers, and the electrolyte sheet was formed. After making it harden at a room temperature for 
24 hours, it exfoliated from the glass substrate and the sheet was heat-treated at the temperature of 50 
degrees C for 3 hours. Furthermore, the film after desiccation was immersed in 1M sulfuric acid for 8 hours, 
after performing sufficient rinsing, it was made to season naturally, and the electrolyte membrane was 
obtained. 

[0028] Next, what added 5% of the weight of the Nafion-alcoholic solution with which the amount of 
electrolytes is equivalent to platinum and a ruthenium support carbon catalyst with dry weight at 60wt(s)% 
of the amount of catalysts, and was kneaded in the shape of a paste was applied in 30mmx30mm size on the 
electrolyte membrane of the 60mmx60mm size obtained above, it dried at 60 degrees C for 3 hours, and the 
anode was formed, the amount of platinum support of the obtained anode - about 0.5 mg/cm2 - it is - the 
amount of ruthenium support - about 0.5 mg/cm2 it was . The Nafion-alcoholic solution of an amount with 
which Nafion is equivalent to a platinum support carbon powder catalyst with dry weight at 60wt(s)% of the 
amount of catalysts was added to the field of the opposite hand of the formed electrolyte membrane, what 
was kneaded in the shape of a paste was applied to it so that the thickness at the time of desiccation might be 
set to 15 micrometers, and it might lap with an anode,. and it dried to it at 60 degrees C for 3 hours, the 
cathode was formed in it, and the electrolyte membrane / electrode zygote was produced, the amount of 
platinum support of the obtained cathode — about 0.3 mg/cm2 it was . The zygote after desiccation was 
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immersed in 1M sulfuric acid for 8 hours, and the electrolyte membrane / electrode zygote which was made 
to season naturally after performing sufficient rinsing, and protonated were obtained. 
[0029] (Example 2) The production approach of a titanium oxide hydrate / perfluorocarbon-sulfonic-acid 
electrolyte membrane and an electrolyte membrane / electrode zygote is explained below as an example of 
this invention. It heated at 80 degrees C, making 5g of titanium metal powder react to hydrogen peroxide 
solution 30%, and 240-hour stirring and after making it dissolve, the peroxide which removes an unreacted 
object by filtration and serves as a precursor was produced. 

[0030] After adding a 5-N caustic-alkali-of-sodium (NaOH) water solution to the obtained water solution, 6- 
N hydrochloric acid was added and precipitate was obtained. This sediment was filtered and it was made to 
dry in a desiccator. 400ml pure water was added to 5g of desiccation powder obtained by the above- 
mentioned approach, and it stirred for 30 minutes to it, and was left to it for 24 hours. The supernatant of the 
solution which powder sedimented and changed into the separation condition thoroughly was thrown away, 
and the pure water of tales doses was newly added. The same washing actuation was repeated 6 times, the 
impurity ion originating in an unreacted raw material was removed, and the titanium oxide hydrate was 
obtained. It became clear from thermogravimetric measurement that a hydration number was 2. 
[003 1] It is a titanium oxide hydrate to Nafion to a 5wt(s)% Nafion 1 1 7 alcoholic water solution 4.5wt(s)% 
It added and the electrolytic solution was produced. It stirred heating an electrolytic solution at 40 degrees 
C, and the condition as it is was maintained for 120 minutes. On slide glass, with the applicator, the 
electrolytic solution after stirring was cast so that the thickness after desiccation might be set to 30 
micrometers, and the electrolyte sheet was formed. After making it harden at a room temperature for 24 
hours, it exfoliated from the glass substrate and the sheet was heat-treated at the temperature of 50 degrees C 
for 3 hours. Furthermore, the film after desiccation was immersed in 1M sulfuric acid for 8 hours, after 
performing sufficient rinsing, it was made to season naturally, and the electrolyte membrane was obtained. 
[0032] Next, what added 5% of the weight of the Nafion-alcoholic solution with which the amount of 
electrolytes is equivalent to platinum and a ruthenium support carbon catalyst with dry weight at 60wt(s)% 
of the amount of catalysts, and was kneaded in the shape of a paste was applied in 30mmx30mm size on the 
electrolyte membrane of the 60mmx60mm size obtained above, it dried at 60 degrees C for 3 hours, and the 
anode was formed, the amount of platinum support of the obtained anode — about 0.5 mg/cm2 — it is — the 
amount of ruthenium support — about 0.5 mg/cm2 it was . The Nafion-alcoholic solution of an amount with 
which Nafion is equivalent to a platinum support carbon powder catalyst with dry weight at 60wt(s)% of the 
amount of catalysts was added to the field of the opposite hand of the formed electrolyte membrane, what 
was kneaded in the shape of a paste was applied to it so that the thickness at the time of desiccation might be 
set to 1 5 micrometers, and it might lap with an anode, and it dried to it at 60 degrees C for 3 hours, the 
cathode was formed in it, and the electrolyte membrane / electrode zygote was produced. The amounts of 
platinum support of the obtained cathode were about 0.3 mg/cm2. The zygote after desiccation was 
immersed in 1M sulfuric acid for 8 hours, and the electrolyte membrane / electrode zygote which was made 
to season naturally after performing sufficient rinsing, and protonated were obtained. 
[0033] (Example 3) The production approach of a tin-oxide hydrate / sulfonation polyether sulphone 
electrolyte membrane and an electrolyte membrane / electrode zygote is explained below as another 
example of this invention. 

[0034] 17.5g (SnC14and5H20) of stannic chlorides was dissolved in 50ml water, and it heated and 
hydrolyzed at 60 degrees C. Heated and riped for 1 hour, and filter the obtained precipitate, it was made to 
add aqueous ammonia to this and to dry at 95 degrees C, and the stannic-acid ghost hydrate 
(Sn02andnH20) was obtained, n is about 1.8 from thermo gravity change measurement. It estimated. 400ml 
pure water was added to lOg of produced tin-oxide hydrates, and it stirred for 30 minutes to them, and was 
left in them for 24 hours. The supernatant of the tin-oxide hydrate sedimented and separated was extracted 
and thrown away, and the pure water of tales doses was newly added. The same washing actuation was 
repeated 6 times and the impurity ion originating in an unreacted raw material was removed. It was made to 
season naturally after washing processing, and used for subsequent electrolyte membrane production. 
[0035] Polyether sulphone 0.5g which carried out desiccation processing It added to NMP (N-methyl 
pyrrolidone), and stirred at 25 degrees C for 2 hours, and the 5wt% solution was produced. 45ml of sulfuric 
acids was added to this solution, and heating stirring was carried out at 45 degrees C under the inert gas 
ambient atmosphere for 3 hours. It puts into an every reaction container degrees C [ 15 degrees C ] water 
bath, 20ml of oleums is further added at 1ml a rate for /, and after addition termination is 1 .5 further. Time 
amount continuation stirring was carried out and the sulfonation reaction was advanced. It was dropped at 
pure water with a rate of 21. [ per 5ml of solutions ] obtained, and sulfonation polyether sulphone was 
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deposited. After washing by filtration and pure water, it was made to dry and the obtained deposit 
precipitate obtained sulfonation polyether sulphone. The ion exchange capacity of the obtained sulfonation 
polyether sulphone was 1.25 meq/g. Water, isopropanol, and normal propanol dissolved the sulfonation 
polyether sulphone produced by the above-mentioned approach in the mixed solvent of 20:40:40 by the 
weight ratio, and the 20wt% solution was adjusted. 

[0036] To a 20wt% sulfonation polyether sulphone solution, it is the tin-oxide hydrate produced by the 
above-mentioned approach to sulfonation polyether sulphone 4.5wt(s)% It added so that it might become, 
and the electrolytic solution was produced. The electrolytic solution was stirred for 120 minutes in ordinary 
temperature. On slide glass, with the applicator, the electrolytic solution after stirring was cast so that the 
thickness after desiccation might be set to 30 micrometers, and the electrolyte sheet was formed. After 
making it hold at a room temperature for 24 hours, it heat-treated at the temperature of 50 degrees C for 3 
hours. Made the sheet exfoliate from a substrate after that, after performing sufficient rinsing, it was made to 
season naturally, and the electrolyte membrane was obtained. 

[0037] Next, what added 5% of the weight of the Nafion-alcoholic solution with which the amount of 
electrolytes is equivalent to platinum and a ruthenium support carbon catalyst with dry weight at 60wt(s)% 
of the amount of catalysts, and was kneaded in the shape of a paste was applied in 30mmx30mm size on the 
electrolyte membrane of the 60mmx60mm size obtained above, it dried at 60 degrees C for 3 hours, and the 
anode was formed, the amount of platinum support of the obtained anode — about 0.5 mg/cm2 — it is — the 
amount of ruthenium support — about 0.5 mg/cm2 it was . The electrolyte membrane / electrode zygote was 
produced by adding the Nafion-alcoholic solution of an amount with which Nafion is equivalent to a 
platinum support carbon powder catalyst with dry weight at 60wt(s)% of the amount of catalysts to the field 
of the opposite hand of the formed electrolyte membrane, applying to it what was kneaded in the shape of a 
paste so that the thickness at the time of desiccation may be set to 1 5 micrometers, drying to it at 60 degrees 
C for 3 hours, and forming a cathode in it. The amounts of platinum support of the obtained cathode were 
about 0.3 mg/cm2. The zygote after desiccation was immersed in 1M sulfuric acid for 8 hours, and the 
electrolyte membrane / electrode zygote which was made to season naturally after performing sufficient 
rinsing, and protonated were obtained. 

[0038] (Example 4) Another example of this invention is explained below. 

[0039] 17.5g (SnC14and5H20) of stannic chlorides was dissolved in 50ml water, and it heated and 
hydrolyzed at 60 degrees C. Heated and riped for 1 hour, and filter the obtained precipitate, it was made to 
add aqueous ammonia to this and to dry at 95 degrees C, and the stannic-acid ghost hydrate 
(Sn02andnH20) was obtained, n estimated it as about 1.8 from thermo gravity change measurement. 400ml 
pure water was added to lOg of produced tin-oxide hydrates, and it stirred for 30 minutes to them, and was 
left in them for 24 hours. The supernatant of the tin-oxide hydrate sedimented and separated was extracted 
and thrown away, and the pure water of tales doses was newly added. The same washing actuation was 
repeated 6 times and the impurity ion originating in an unreacted raw material was removed. It was made to 
season naturally after washing processing, and used for subsequent electrolyte membrane production. 
[0040] The tin-oxide hydrate produced by the above-mentioned approach was added so that it might become 
the amount of 30wt% in a 5wt(s)% Nafion 117 alcoholic water solution to Nafion, and the electrolytic 
solution was produced. It stirred heating an electrolytic solution at 40 degrees C, and the condition as it is 
was held for 120 minutes. On slide glass, with the applicator, the electrolytic solution after stirring was cast 
so that the thickness after desiccation might be set to 30 micrometers, and the electrolyte sheet was formed. 
After making it harden at a room temperature for 24 hours, it exfoliated from the glass substrate and the 
sheet was heat-treated at the temperature of 50 degrees C for 3 hours. Furthermore, the film after desiccation 
was immersed in 1M sulfuric acid for 8 hours, after performing sufficient rinsing, it was made to season 
naturally, and the electrolyte membrane was obtained. 

[0041] Next, what added 5% of the weight of the Nafion-alcoholic solution with which the amount of 
electrolytes is equivalent to platinum and a ruthenium support carbon catalyst with dry weight at 60wt(s)% 
of the amount of catalysts, and was kneaded in the shape of a paste was applied in 30mmx30mm size on the 
electrolyte membrane of the 60mmx60mm size obtained above, it dried at 60 degrees C for 3 hours, and the 
anode was formed, the amount of platinum support of the obtained anode — about 0.5 mg/cm2 — it is — the 
amount of ruthenium support — about 0.5 mg/cm2 it was . The electrolyte membrane / electrode zygote was 
produced by adding the Nafion-alcoholic solution of an amount with which Nafion is equivalent to a 
platinum support carbon powder catalyst with dry weight at 60wt(s)% of the amount of catalysts to the field 
of the opposite hand of the formed electrolyte membrane, applying to it what was kneaded in the shape of a 
paste so that the thickness at the time of desiccation may be set to 1 5 micrometers, drying to it at 60 degrees 
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C for 3 hours, and forming a cathode in it. The amounts of platinum support of the obtained cathode were 
about 0.3 mg/cm2. The zygote after desiccation was immersed in 1M sulfuric acid for 8 hours, and the 
electrolyte membrane / electrode zygote which was made to season naturally after performing sufficient 
rinsing, and protonated were obtained. 

[0042] (Example 1 of a comparison) The electrolyte membrane / electrode zygote which consists of 
perfluorocarbon-sulfonic-acid system ingredients as an example 1 of a comparison are explained below. 
[0043] What added 5% of the weight of the Nafion-alcoholic solution with which the amount of electrolytes 
is equivalent to platinum and a ruthenium support carbon catalyst with dry weight at 60wt(s)% of the 
amount of catalysts on 60mmx60mm Nafion 112 film which performed protonation processing, and was 
kneaded in the shape of a paste on it was applied in 30mmx30mm size on the electrolyte membrane of the 
60mmx60mm size obtained above, it dried at 60 degrees C for 3 hours, and the anode was formed. The 
amounts of platinum support of the obtained anode were about 0.5 mg/cm2, and the amounts of ruthenium 
support were about 0.5 mg/cm2. The electrolyte membrane / electrode zygote was produced by adding the 
Nafion-alcoholic solution of an amount with which Nafion is equivalent to a platinum support carbon 
powder catalyst with dry weight at 60wt(s)% of the amount of catalysts to the field of the opposite hand of 
the formed electrolyte membrane, applying to it what was kneaded in the shape of a paste so that the 
thickness at the time of desiccation may be set to 15 micrometers, drying to it at 60 degrees C for 3 hours, 
and forming a cathode in it. The amounts of platinum support of the obtained cathode were about 0.3 
mg/cm2. The zygote after desiccation was immersed in 1M sulfuric acid for 8 hours, and the electrolyte 
membrane / electrode zygote which was made to season naturally after performing sufficient rinsing, and 
protonated were obtained. 

[0044] (Example 2 of a comparison) The production approach of a tungstic oxide hydrate / perfluorocarbon- 
sulfonic-acid electrolyte membrane and an electrolyte membrane / electrode zygote is explained below as an 
example 2 of a comparison. 

[0045] It is tungstic oxide 1/3 hydrate to Nafion to a 5wt% Nafion 117 alcoholic water solution 4.5wt(s)% 
It added and the electrolytic solution was produced. It stirred heating an electrolytic solution at 40 degrees 
C, and the condition as it is was maintained for 120 minutes. On slide glass, with the applicator, the 
electrolytic solution after stirring was cast so that the thickness after desiccation might be set to 30 
micrometers, and the electrolyte sheet was formed. After making it harden at a room temperature for 24 
hours, it exfoliated from the glass substrate and the sheet was heat-treated at the temperature of 50 degrees C 
for 3 hours. Furthermore, the film after desiccation was immersed in 1M sulfuric acid for 8 hours, after 
performing sufficient rinsing, it was made to season naturally, and the electrolyte membrane was obtained. 
[0046] Next, what added 5% of the weight of the Nafion-alcoholic solution with which the amount of 
electrolytes is equivalent to platinum and a ruthenium support carbon catalyst with dry weight at 60wt(s)% 
of the amount of catalysts, and was kneaded in the shape of a paste was applied in 30mmx30mm size on the 
electrolyte membrane of the 60mmx60mm size obtained above, it dried at 60 degrees C for 3 hours, and the 
anode was formed, the amount of platinum support of the obtained anode — about 0.5 mg/cm2 — it is — the 
amount of ruthenium support — about 0.5 mg/cm2 it was . The Nafion-alcoholic solution of an amount with 
which Nafion is equivalent to a platinum support carbon powder catalyst with dry weight at 60wt(s)% of the 
amount of catalysts was added to the field of the opposite hand of the formed electrolyte membrane, what 
was kneaded in the shape of a paste was applied to it so that the thickness at the time of desiccation might be 
set to 1 5 micrometers, and it might lap with an anode, and it dried to it at 60 degrees C for 3 hours, the 
cathode was formed in it, and the electrolyte membrane / electrode zygote was produced. The amounts of 
platinum support of the obtained cathode were about 0.3 mg/cm2. The zygote after desiccation was 
immersed in 1M sulfuric acid for 8 hours, and the electrolyte membrane / electrode zygote which was made 
to season naturally after performing sufficient rinsing, and protonated were obtained. 
[0047] The electrolyte membrane / electrode zygote produced in examples 1-4 and the examples 1-2 of a 
comparison were inserted with the two carbon separator, and the eel for assessment of the structure shown in 
drawing 1 was assembled, the inside of drawing 1 , and a sign 1 — an electrolyte membrane and 2 — for an 
anode separator and 5, as for anode gas passage and 7, a cathode separator and 6 are [ an anode and 3 / a 
cathode and 4 / a cathode gas passageway and 8 ] sealants. A methanol water solution is supplied to the 
anode of this eel 15%, air is supplied to a cathode, and it is current density 50 mA/cm2. The generation-of- 
electrical-energy trial was performed. The generation-of-electrical-energy electrical potential difference of 
each eel is shown in drawing 2 . 

[0048] The example 1 of a comparison is 0.48V at the above-mentioned conditions. The electrical potential 
difference was obtained. Moreover, the example 2 of a comparison is almost equivalent 0.46V. The 
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electrical potential difference was measured. 

[0049] on the other hand — the eel electrical potential difference of an example 1 — 0.63V it was . When this 
makes an electrolyte membrane distribute a metallic-oxide hydrate, the restraint of the water in the film 
increases, and as a result of an interaction's arising also in the methanol which is dissolving in water, the 
amount of methanols which moves to a cathode and is penetrated from an anode decreases. If the methanols 
to cross decrease in number, polarization produced by the direct reaction of a methanol can be controlled 
with a cathode, and it thinks for a eel electrical potential difference to improve as a result. 
[0050] When the result of the example 2 of a comparison was considered, even if it was the same metallic- 
oxide hydrate, when the hydration numbers differed, it turned out that the water restraint described above 
changes and it is in the inclination to receive effect in methanol permeability as a result. With the ingredient 
shown in this example, it became clear that it had sufficient methanol cutoff nature effectiveness as a 
hydration number is five or less [ 1/2 or more ] as a result of a detailed examination. 
[0051] the electrical potential difference of the eel using the electrolyte membrane / electrode zygote of an 
example 2 — 0.64V it was . As a result of influencing the methanol which had the restraint of a water 
molecule and has been hydrated also about the titanium oxide acid hydrate used in the example 2 and raising 
membranous methanol cutoff nature, it turned out that the improvement in a eel electrical potential 
difference is possible. 

[0052] the eel electrical potential difference of an example 3 — 0.68V it was . Although the example 3 uses 
the stannic-acid ghost hydrate as a metallic-oxide hydrate, as a result of the restraint by the metallic oxide 
influencing more powerfully and methanol cutoff nature's also increasing the hydration methanol molecule 
which was supplied to the anode since the adsorption power/restraint of the water in the film were relatively 
strong, and permeated into the film further as compared with the tungstic oxide hydrate used in the example 
1, it can be judged that a eel electrical potential difference improves. 

[0053] the eel electrical potential difference of an example 4 - 0.70V it was . Although the electrical 
potential difference of an example 4 is improving rather than the example 1, this can be considered because 
the metallic-oxide hydrate contained in the electrolyte membrane of an example 4 is making it increase to 
30wt(s)%. Since the absolute magnitude of the water restrained in the film increased, the amount of 
transparency of a methanol decreased by the interaction and methanol cutoff nature improved seemingly 
when there were many content rates of a metal hydrate oxide, it thinks. 

[0054] The content of a metal hydrate oxide has methanol cutoff nature, i.e., a eel electrical potential 
difference, and a correlation, as shown in an example 4, and a eel electrical potential difference's tends to 
improve, so that content increases. This appeared in the result more than from 1 wt% as an amount of 
metallic-oxide hydrates. 

[0055] On the other hand, if a metallic-oxide hydrate is made into high content, a physical hole will produce 
the opening formed by particles in an electrolyte membrane, without the ability finishing burying an organic 
material. If a hole is generated, mechanical strength will fall selectively and it will become the cause of a 
crack (divide). If a crack arises in an electrolyte membrane, a methanol will cross a direct cathode. It turned 
out that less than [ more than 5wt%80wt% ] is more desirable than a detailed examination result as content 
of a metallic-oxide hydrate. 

[0056] It turned out that a eel electrical potential difference can improve since reduction of the amount of 
crossovers of a methanol is attained when this electrolyte membrane is used for the fuel cell of the type 
which supplies the gas by which the electrolyte membrane which made the organic material which has 
proton conductivity from the above result distribute the metallic-oxide hydrate that hydration number of 
whose is 1/2 to 5 per monad is excellent in the methanol operating characteristic, a methanol water solution 
is included in an anode and it includes oxygen in a cathode. Moreover, since especially the proton 
conductivity ingredient of this invention is producible in a low-temperature process, industrial application 
expansion tends to plan it. 

[0057] With this gestalt, the electrolyte membrane with which a hydration number consists of an ingredient 
which made the organic material which has proton conductivity distribute the metallic-oxide hydrate which 
is 1/2 to 5 per monad has the outstanding methanol cutoff capacity. When the electrolyte membrane using an 
ingredient is used for a methanol direct mold fuel cell and generated, a higher eel electrical potential 
difference can be realized as compared with the electrolyte membrane which consists of the conventional 
fluorine system ingredient. 
[0058] 

[Effect of the Invention] In this invention, the proton conductivity film producible in a low-temperature 
process 1 00 degrees C or less can be offered. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[0 0 4 0] ±i2#ffi-ef£SLfc&{fcXX7k?n$!*5 w 
t%Ot7-f*>-l 1 7T;l/n-;l/7j<^?glc^-7^*>' 
tWLT 3 0 w t 3 KjSiJlU 

5:3 0 /i mfc&S«fco»c*-vX-r--r:xyL«#HS'— h 

fco «6e*afta©M*lMBtt»»!:8B*IIII}S»U 5t» 

[0 0 4 1] &tc. 6£ • ^■5 L -9i»S#K*tttfKfctt 
illlTlSiitfMIiO 60wt%tiSt55l 
*>-7';Hi— ;MgjS*^JinLT-^— X 1- 
«»Cil^b7ct©*±iET*»&n7c6 OmmX 6 0mm+7--r 
XO«*PMK±tC 3 OmmX 3 OmOtYXTif L6 0 

-FOe^ffiRf«tt*?)0 .Smg/WTfe^ ;l/f-9A 
SjfS»*<J0 .5 mg/cm 2 Tfeofc 2 nfc «8?jS 

t7^*>!bWIi<06 Ow t %jcffls-rafi©-?-7-f 
* >-T)U=i—jV&mitmn U ^-XF^tcgttUfc: 
tC^Si^Cf 2^ 1 5 (im£&Z>£ : ?lcm.l5LT6 
l$m&m L * V- F *»J«T * £ t fc J: 0 ®8¥ 

fiit«t±*<J0 .3mg/cm 2 T*$,ofCo Sl^O^Ml 

[0042] (.tt&m 1 ) tmm 1 1 ut^-7**u 
* - # > x >K5fi#s^ 6 * n * 

«»^»* WT»cWW4- *» 
[0 0 4 3] 7"n h>{kMa5rtfo7c6 OmmX 6 Omm^" 
7^*>1 1 2Mtc, e&-;i/T--fi»fi»Ki)Sltt«E 
^SaT-Sfi¥Ma*^^SO 6 0 w t 5 

aa%o^- 7 ^- >- r^i/n— jismi&zi&bQ l t-<— x 

httti:il^Lfcfe05:±fST-?f C,nfc6 OmmX 6 Omm-9- 
■< XOW&W&l. t 3 0 mm X 3 0 twW'f XT'Ifli L 6 
OtTSBfH^LTry-F^^bfCo mztitcT 
7— FOSifeS»a«t?I0 .5mg/cm 2 T*feO, 
i.S^af±^0 .5mg/cm 2 Ta&-3 7c. Jgfig^nfc«ft?S 

t7-f*>tf«iiio6 ow t %^ta^-rsa£D^-7-<' 



(6) 
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t><D*$3gme>m-£&l 5//mi:&3<t^(i:i?iJLT6 
0 °CT* 3 HffSiaft L * V- F^fiTT -5 

ffij#fi&£)0 .3mg/an 2 T'SofCo KJft^OS'&i** 1 

MSKtt(c8^iaaaiu ^»a*iJt*ffofto-6fci*8 

[0 0 4 4] tttKM 2 ) JttHW 2 t VTfflt$>7X 

•f ^i&wi\/> 7 fo* VX/W", >&m»Hfl£ 10 

[0 0 4 5] ^k^>^*X^> 1 /3zf<?n!K3£\ 5 w t 
%(D-^-'7'C^-> 1 1 7 7to- ;l/7j<jg?Str, iry^^-y 
fc»L4 .5w t % »4oL«!lll»«*^«Lfc. US? 
«}SJg*4 OTCCipaftb^&fllWU fCSSOttS 
1 2 0»iH^Lfc o lMiOtfilSM^X7-l' F#" 
^X±C:r:/y*— *T-$£*i&JP**3 0 /imt^J: 

T* 2 4 Btra&{k£-£fc&S'— h£#7Xg«fr €>iiJ8t 20 
U 5 0*C©«gfi-e 3 «f fflilD^S Lfco SSKKM 

[0 0 4 6] a& • ^^*i»ffi#K*tt*tfc«; 

«l«fiTft»Sg^tej«fi«D6 0 w t %t«a«5l 

#K^Lfcfc©*±lET*?#e>*lfc6 OmmX 6 Omm+M' 
X<Dmfflmm±lC 3 0nmX3 0mm©-9---l'XT'^iJL6 0 
TC-p3B#HiaiLT7y— K*JBJ*Lfco »Sttfc7V 
— FOa^ffi^Sti^O .5mg/cm 2 T'«l3, /Vy--">2» 30 
filt«fi^0 .5mg/cm 2 -pfcofco JgfiSc£ftfctt#PSI 

t7>Ctytf«!iiO60wt %lzm%Tt2>m<01-7 ■< 
^r>-7fVZ2-)Vm^mal^ -^-XFtffcJSBiLfe 
fe©#$a!iB#©JP#7y l 5 /zmi:&5J;M;:ry-Fi' 

-F©a£ffi&M«#J0 .3 rag/cm 2 T-feofto 

l Mettle 8B$NaatU ?E»ft*JJIc*fT-3fc 
0-5tS«ftftS^o h >{k*i!SL;fc*»RM/«ffi 40 

[0 0 4 7] Hffiffil 1 ~4*SJ:tfJttt0a 1 ~2T*{fSL 

S£#, 0 1 tc^-r«lJtoff<ffiffl-b;i/*ffl*5iTfeo ^ 1 

4tt7/- F-fe7<U— 5tt*V— F-tv<U— 6 
tiTZ-F^XgitSS, 7tt*V- FA*X8S8Sx 8(i->- 
WC-fc-So C(D-b;KDTy— Ft 1 5%7<*y — 7l/7j< 
?gffr£\ AV-H (c£«*#ie LStgiiS^ 5 0 m A /cm 
2 T-^mSi^ToTCc (2 2 lC&-t/WO^mmjE£^ so 
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-To 

[0 0 4 8] JtKffll 1 «±E^ffT*0 .48V ©mffitf 
tten/io Sfctttt«2a:«lfra9©0 .4 6-V ©HE 

[00 4 9] — Jjmfam 1 ©-fe;HIffite 0.63V T*£ 
PX^-M-tS >i^/-M«'>t3tAV- FT** 

[0050] imm 2 ©tt**#«E-r a t n v&mat<t 

[0051] !BiM2om)tK/*ffi**ffcftffi^fe 
-fe;l/©SEEteO .6 4 V -pfeofco Hffifl^T-JB^fc® 

*IrJ±S-£SI6*, -tr7l/mjE(R]±7b^Rj^T:-S,SCi:A^ 

[0 0 5 2] Hffi0IJ3©-fe/1/ftEE«O -6 8 V T*&-3 
fee %tt0O 3 tt&Mttf bttRkffitt! h L T X XBfBftRkSJ 

Tjcfa * # y — £JB&ftf& fc ± S ft** # <fc D 3ft 

[0 0 5 3] *BS0!l4<O-fe7l/mEEteO .7 0 V Tfeo 
fc„ ^SSCT 4 fi^SSfiaj 1 <t ?) fc*EE#|qLtLT^*tf . 

7kfP%l^3 0 w t %ttiilD?-t±Tl/^fci6il#xac^ 

jeim?na7j<©*e«s*'ti^, *offiafffliicj:0 5»# 

[0 0 5 4] ^Jl*fp!KBK{fc!K!l©#W^l±llfiEM 4 £tB 
<i(fi]7b^ao cntt&SSEfk^Tkfp^Si: bT 1 w t % 

[0 0 5 5] -73, ^®ffi<bfe7f<fO%^a#W^»C-ra 
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(O^mt LTte. Pffl^^M^SJ: 0 5 w t %«±8 

[0056] tUioejRj: d^d h vewtt*w-raw 

[0 0 5 7] *JBillT?fcI\ a^fcfct) 1/2 



[Hi 3 

H 1 




l-B»OB i-r/-K s»«*v-K 
4-r/ — K-b/tU— * 5— *V— K-b/^U— * 
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[0 0 5 8] 
[ESOffi^fclKW] 

im l ] *«WK:|BtoaHt**^a!aMI«fi««iO# 

i 3-*v-k, 4 -ry 
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